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Prediction of Noise and Vibration Characteristics of Externally Pressurized Air
Journal Bearings with a Circular Slot Restrictor
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Abstract

The purpose of this paper is to investigate the noise and vibration characteristics of externally pressurized
air journal bearings with a circular slot restrictor. To do this, the nonlinear transient analysis including rotor
imbalance was performed for a rotor-bearing system. The effects of radial clearance and the length of the
bearing and mass eccentricity of the rotor on the noise and vibration characteristics of the bearing are also
examined. The results show that the noise and vibration of the rotor-bearing system first increase up to critical
speed of the system, and then decrease up to instability threshold speed of the system as the rotational speed
of the rotor increases, and the noise of the bearing is markedly influenced by the mass eccentricity of the rotor
and the radial clearance and the length of the bearing.
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Fig. 1 Slot restricted journal bearings
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Table 1 Specification and parameter values
I,=40.9 m=0.5 (kg)
R, =15 (mm) C =30 (um)
R, =18 (mm) = 6 (atm)
u=1.8x10° (N-s/m’) L =15 (mm)
e = C/1000 h, =9 (um)
0. = 118 (kg/m’) ¢, = 344 (m/sec)
o, = 7700 (kg/m’) ¢, = 5050 (m/sec)
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Fig. 4 Whirl amplitude of the jourﬁal for transient
response
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Fig. 5 Whirl amplitude of the journal for steady state
response
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Fig. 6 Pressure fluctuation at the outlet of the slot
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Fig. 7 Averaged sound pressure level of the bearing
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Fig. 8 Effects of mass eccentricity of the rotor
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